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Comparative Analysis on Fertilization Performance
of Six Venturi Injectors
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Abstract: An experiment on six Venturi injectors in Beijing was carried out. Based on theory studies,
the differences of fertilization performance including fertilizer suction amount, the inlet discharge, the
critical discharge and the critical pressure were analyzed and the regression models were built. It showed
that the fertilizer suction amount and the inlet discharge were affected by the inlet and the outlet pressure
directly. Domestic brands YR and RF were sensitive to the pressure fluctuation, while foreign models NF
and AD could adjust to work environment better. The critical pressure of brands NF and AD —1 were very
low, thus these models have a long working range. In contrast, the critical pressure of the models RF and
YR got to a half of the inlet pressure for a normal fertilization, and this means they have a short working
range.
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Tab.1 Structural parameters of Venturi injectors

o5 #HOBR H#HOER/mm M EZ/mn GRS H 7/ mm

YR TR 2 20.0 4.5 8.0
RF AR 20.0 3.0
NF S s 16.0 2.8 6.0
AD-1  spiEg 16.0 4.0 8.0
AD-2  4hBEZL 16.0 5.0 8.0
AD-3  ApMIZEZL 16.0 6.0 8.0
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Fig.1 Schematic drawing of test device for Venturi injectors
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Tab.2 Pressure regulation combination

for Venturi injectors MPa
HBE T BETE T p,y H I ET) ps
0.10 0. 050 ~0.055 0.002 ~0. 045
0.15 0.075 ~0.085 0. 003 ~0. 065
0.20 0.110 ~0. 120 0. 004 ~0.090
0.25 0. 145 ~0. 160 0.010 ~0. 125
0.30 0. 180 ~0. 200 0. 006 ~0. 150
0.35 0.220 ~0. 245 0.007 ~0. 195
0.40 0.260 ~0.290 0.008 ~0. 230
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Tab.3 Regression models of fertilizer suction amount

and inlet and outlet pressures

[i%=2 [B] A5 Y PE R R
YR q=(379661.7p, =909 253p, —4217.1) "> 0. 997
RF q=(104653.0p, —395572p, —2528.4)'"? 0. 992
NF q=1(96361.8p, —159 637p, +4908.4)"'"> 0.757
AD-1  ¢=(60268.4p, —151312p, —878.5)'"? 0.978

AD-2  ¢=(93998. 1p, —220735p, —1097.2)"'"> 0. 980
AD-3  ¢=(113472.9p, - 188 79%4p, —1156.5)'2 0.912
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Tab.4 Regression models of inlet discharges and

inlet and outlet pressures

(%7 ] )4 77 7 PR R
YR Q, =(4.3p, =2.5p, +0.012)' 0. 999
RF Q, =(7.0p, —4.1p, —0.003) ' 0.993
NF Q, =(2.2p, —0.7p, +0.037)' 0.984
AD -1 Q,=(1.4p, =1.0p, —0.0002) "> 0.943
AD -2 Q, = (4.6p, =3.5p, +0.009) ' 0.989
AD -3 Q, = (13.4p, -8.5p, +0.075)'"* 0.982
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Tab.5 Regression models of critical discharge

=2 [ = 455 A HE RRR Mgt
YR Q,., =(3.0p, +0.02)'? 0. 999 Q.. =(4.9p, +4x1077)172
NF Q.. =(1.8p, +0.008)'? 0.993 Qi =(0.7p, +6 x1071°)12
AD -2 Quin = (2.6p, +0.06)'? 0. 987 Q.. =(7.5p, +6 x1077)72
AD-3 Quin = (7.2p, +0.016) ' 0.982 Q.= (15.7p, +1 x10 %) 17
RF Qi = (6.0p, +0.049)'? 0. 999 Quin = (4.9p, +4 x1077)'72
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Fig.2 Regression models of critical pressure
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